Quantitative effects of a neurotoxin upon serotonin levels within tissue compartments of the medicinal leech.
The serotonin (5-hydroxytryptamine, 5-HT) content of tissue compartments in the medicinal leech, Hirudo medicinalis, was measured by means of high-pressure liquid chromatography coupled with electrochemical detection (HPLC-EC). Each segmental ganglion contains 21.3 +/- 2.9 (9) pmol 5-HT [X +/- SEM (N)]. The pharynx contains 7.1 +/- 1.1 (9) pmol 5-HT/mg wet weight; the salivary glands 3.2 +/- 0.9 (10), ventral body wall 2.0 +/- 0.2 (11), and vasofibrous tissue 1.2 +/- 0.2 (11). The blood of hungry leeches contains 8.7 +/- 1.9 (7) nM 5-HT while that of well-fed leeches is 2.2 +/- 0.4 (6) nM. Leeches were injected with the cytotoxic analog of serotonin, 5,7-dihydroxytryptamine (5,7-DHT) producing selective lesions of the peripherally projecting serotonin-containing neurons, and which in turn abolished their feeding behavior. The serotonin content of the pharynx and ganglia of these toxin-treated leeches were lowered significantly. The serotonin levels within the body wall and salivary glands were not altered significantly by the toxin treatment, but the levels within the vasofibrous tissue and blood were elevated substantially.